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DETAILED ACTION 

1 . During a telephone conversation with Mr. Theodore Magee on 7/1/2008, 
examiner indicated that the claims would be allowable. However, upon further 
consideration of the prior art provided by the applicant, the indication of allowable claims 
are now withdrawn in favor of a new non-final office action. 

Claim Rejections - 35 USC § 101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

3. Claims 12-19 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

4. Claims 12-19 are drawn to a "program" per se as recited in the preamble and as 
such is non-statutory subject matter (the specification defines the term "computer 
storage medium" as "RAM, ROM, EEPROM, flash memory or other memory 
technology, CD-ROM, digital versatile disks (DVD) or other optical disk storage, 
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage 
devices, or any other medium which can be used to store the desired information 
and which can be accessed by computer 110 " (paragraph 17), " or other optical 
media " (paragraph 19), and " and the like " (paragraph 19). The terms "or any other 
medium", "or other optical media", and "and the like" suggest that the medium can be 
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carrier waves or communication media that are non-statutory subject matters). See 
MPEP § 21 06.IV.B.1 .a. Data structures not claimed as embodied in computer readable 
media are descriptive material per se and are not statutory because they are not 
capable of causing functional change in the computer. See, e.g., Warmerdam, 33 F.3d 
at 1361 , 31 USPQ2d at 1760 (claim to a data structure per se held nonstatutory). Such 
claimed data structures do not define any structural and functional interrelationships 
between the data structure and other claimed aspects of the invention, which permit the 
data structure's functionality to be realized. In contrast, a claimed computer readable 
medium encoded with a data structure defines structural and functional 
interrelationships between the data structure and the computer software and hardware 
components which permit the data structure's functionality to be realized, and is thus 
statutory. Similarly, computer programs claimed as computer listings per se, i.e., the 
descriptions or expressions of the programs are not physical "things." They are neither 
computer components nor statutory processes, as they are not "acts" being performed. 
Such claimed computer programs do not define any structural and functional 
interrelationships between the computer program and other claimed elements of a 
computer, which permit the computer program's functionality to be realized. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 3-5, 8-11, 12-16, and 18-19 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Frey et al. (Publication entitled "ALGONQUIN: Iterating 
Laplace's Method to Remove Multiple Types of Acoustic Distortion for Robust Speech 
Recognition", submitted by applicant) in view of IEEE Transaction on Acoustics, 
Speech, and Signal Processing Vol. ASSP-27, No. 2, April 1979, pages 1 14-120 
(submitted by the applicant), herein referred as IEEE Publication. 

7. Regarding claim 1 , Frey et al. disclose a method of identifying a clean speech 
signal from a noisy speech signal, the method comprising: 

identifying a set of log-magnitude frequency values for each of a plurality of 
frames that represent the noisy speech signal (2 nd page, left column; noisy speech 
signal in converted into log-magnitude frequency values; equations 5-6); 

determining parameters of at least one posterior probability distribution of at least 
one component of a clean signal value based on the set of filtered noisy values without 
applying a frequency-based transform to the set of filtered noisy values, the posterior 
probability distribution providing the probability of a log-magnitude frequency value for a 
clean speech signal given a filtered noisy value {2 nd page, left column, equation 8 and 
3 rd page left column, equations 13-14; "computing posterior responsibilities of the 
component indexed by s"; and deriving the minimum squared error estimate of the clean 
speech); 
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using the parameters of the posterior probability distribution to estimate a set of 
log-magnitude frequency values for a clean speech signal {2 nd page, left column, 
equation 8 and 3 rd page left column, equations 13-14; plug equation 13 into equation 14 
and equation 14 into equation 8 to obtain clean speech signal); and 

using the log-magnitude values for the clean speech signal to produce an output 
clean speech signal {see equation 8). 

Frey et al. fail to specifically disclose the step of filtering the log-magnitude 
frequency values of the noisy speech signal to smooth the log-magnitude frequency 
values over time to form filtered noisy values. However, IEEE Publication teaches the 
step of averaging spectral magnitude values of noisy speech signal {step D, page 116; 
"averaging" is the same process as "filtering" or smoothing the signal). 

Since Frey et al. and IEEE Publication are analogous art because they are from 
the same field of endeavor, it would have been obvious to one of ordinary skill in the art 
at the time of invention to modify Frey et al. by incorporating the teaching of IEEE 
Publication in order to reduce the variance of the noise spectral estimate. 

8. Regarding claim 12, Frey et al. disclose a computer-readable medium having 
computer-executable instructions for performing steps comprising: 

determining a posterior probability based on the filtered values, wherein a 
frequency-based transform is not applied before the filtered values are used to 
determine the posterior probability and wherein the posterior probability provides the 
probability of the frequency values for a clean speech signal given the filtered values 
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(2 nd page, left column, equation 8 and 3 rd page left column, equations 13-14; "computing 
posterior responsibilities of the component indexed by s"; and deriving the minimum 
squared error estimate of the clean speech; the IFFT is applied on frequency values of 
a clean speech to bring the clean speech signal to the time domain for output); and 

using the posterior probability to estimate a frame of a clean speech signal (2 nd 
page, left column, equation 8 and 3 rd page left column, equations 13-14; plug equation 
13 into equation 14 and equation 14 into equation 8 to obtain clean speech signal); and 

using the frame of the clean speech signal to produce an output clean speech 
signal (see equation 8). 

Frey et al. fail to specifically disclose the step applying values that represent 
frames of a noisy speech signal to time-based filtering to produce filtered values 
representing noisy speech. However, IEEE Publication teaches the step of averaging 
spectral magnitude values of noisy speech signal {step D, page 116; "averaging" is the 
same process as "filtering" or smoothing the signal). 

Since Frey et al. and IEEE Publication are analogous art because they are from 
the same field of endeavor, it would have been obvious to one of ordinary skill in the art 
at the time of invention to modify Frey et al. by incorporating the teaching of IEEE 
Publication in order to reduce the variance of the noise spectral estimate. 

9. Regarding claim 1 3, Frey et al. further disclose wherein estimating a frame of 
clean speech signal comprises estimating log-magnitude frequency values for the frame 
of clean speech signal (2 nd page, left column). 



Application/Control Number: 10/722,937 
Art Unit: 2626 



Page 7 



1 0. Regarding claims 3 and 14, Frey et al. further disclose taking the exponent of 
each of the log-magnitude values in the set of log-magnitude values to produce a set of 
magnitude values for the clean speech signal (equation 5). 

1 1 . Regarding claims 4 and 1 5-1 6, Frey et al. further inherently disclose transforming 
the set of magnitude values for the clean speech signal into a set of time domain values 
representing a frame of the clean speech signal {transforming the clean signal into a 
time domain for playback is inherent in the system), and transforming the magnitude 
values comprises performing an inverse Fast Fourier Transform {transforming the clean 
signal into a time domain for playback is inherent in the system). 

12. Regarding claim 5, Frey et al. further disclose transforming a frame of the noisy 
speech signal into the frequency domain to form the frequency values for the noisy 
speech signal {2 nd page, left column, equations 2-4). 

1 3. Regarding claim 9, Frey et al. further inherently disclose the method of claim 5 
wherein transforming a frame of the noisy speech signal into the frequency domain 
comprises producing a set of more than one hundred frequency magnitude values {2 nd 
page, left column; multiple frames includes multiple data points will yields multiple 
frequency magnitude values; and the number is big in signal process). 
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14. Regarding claims 10-11 and 18-19, Frey et al. further disclose wherein 
determining the parameters of at least one posterior probability distribution comprises 
utilizing an iterative process to determine the parameters (equations 13-14, iterative 
process), and wherein determining parameters of at least one posterior distribution 
comprises determining parameters for each of a set of mixture components (referring to 
section 3). 

15. Claims 6 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Frey et al. (Publication entitled "ALGONQUIN: Iterating Laplace's Method to Remove 
Multiple Types of Acoustic Distortion for Robust Speech Recognition", submitted by 
applicant) in view of IEEE Transaction on Acoustics, Speech, and Signal Processing 
Vol. ASSP-27, No. 2, April 1979, pages 114-120 (submitted by the applicant), herein 
referred as IEEE Publication, and further in view of Ephraim (IEEE Publication, from 
IDS). 

16. Regarding claim 6, Frey et al. fail to specifically disclose the method of claim 5 
wherein transforming a frame of the noisy speech signal into the frequency domain 
further comprises generating a set of frequency phase values and wherein transforming 
the set of magnitude values for the clean speech signal into a set of time domain values 
further comprises using the set of frequency phase values to transform the set of 
magnitude values (left column, second paragraph on page 730 and equation 33 on 
page 732). However, Ephraim teaches generating a set of frequency phase values and 



Application/Control Number: 10/722,937 Page 9 

Art Unit: 2626 

wherein transforming the set of magnitude values for the clean speech signal into a set 
of time domain values further comprises using the set of frequency phase values to 
transform the set of magnitude values (left column, second paragraph on page 730 and 
equation 33 on page 732). 

Since Frey et al. and Ephraim are analogous art because they are from the same 
field of endeavor, it would have been obvious to one of ordinary skill in the art at the 
time of invention to further modify Frey et al. by incorporating the teaching of Ephraim in 
order to preserve the original phase so that clean speech signal with the original phase 
can be reconstructed. 

17. Regarding claim 17, Frey et al. fail to specifically disclose wherein performing an 
inverse Fast Fourier Transform further comprises using phase values generated by 
converting the frame of the noisy speech signal from the time domain to the frequency 
domain. However, Ephraim teaches performing an inverse Fast Fourier Transform 
further comprises using phase values generated by converting the frame of the noisy 
speech signal from the time domain to the frequency domain {left column, second 
paragraph on page 730 and equation 33 on page 732). 

Since Frey et al. and Ephraim are analogous art because they are from the same 
field of endeavor, it would have been obvious to one of ordinary skill in the art at the 
time of invention to further modify Frey et al. by incorporating the teaching of Ephraim in 
order to preserve the original phase so that clean speech signal with the original phase 
can be reconstructed. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HUYEN X. VO whose telephone number is (571)272- 
7631 . The examiner can normally be reached on M-F, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached on 571-272-7603. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/HuyenXVo/ 7/1/2008 
Primary Examiner, Art Unit 2626 
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